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A radiation evaluation was performed on MX78478R (Dual, 12-bit multiplying DAC) to determine the total dose
tolerance of these parts. A brief summary of the test results is provided below. For detailed information, refer to
Tables [ through IV and Figure 1.

The total dose testing was performed using a Co® gamma ray source. Nuring the radiation testing, four parts were
irradiated under bias (see Figure 1| for bias configuration) and one part was used a8 a control sample. The toral dose
radiation levels were 2.5, 5.6, 7.5, 10.0, 15.0, 20.0 30.0, %0.0, and 100.0 kRads.” Thec dose rate was between 0.06
and 050 kRads/hour (002 and 0114 Rady/s), see Table I1 for radiation schedule. After the 100.0 kRad exposure, the
parts were annealed for 168 hours at 23°C and 168 hours at 100%C. After each radiation exposure and annealing
treatment, parts were electrically tested according to the test conditions and the specification limits™ listed in Table
IIL

Initial clectrical measurements were made on 5 samples. Four samples {SNs 11, 12, 13, and 14) were used as
radiation samples while SN 10was used as a conirol sample.  All parns passed all tests during initial electrical
mecasuréments.

All parts passed all tests to 15.0 kRads. Ne significant degradation was noted in any parameter.

After the 200 kRad irradiation, SN 13 fe!l below the specification limit of -6.0mA for ISS_L, ISS_HSS_vil, and
[SS wih, with readings of -9.52, -8 50, «8.54, and -9.53mA respectively. All parts passed all other tests.

After the 30.0 kRad irradiation, SN 11 fell below the specification limit for ISS_L, ISS_IISS_vil, and IS5 _vih,
with readings of -13.3, -14.5, -14.2 and -7.3mA respectively. SN 11 also marginally exceeded the specification
limit of 20.0mA for IDD_I and IDD_vil with readings of 25.9 and 23.4mA respectively, SN's 12 and 13 fell
marginally below the specification limit forl5S_vih with readings of -7.6mA and -7.7mA respectively. SN 14 fell
below the specification limit for ISS_H, IS5 _wil and ISS_wih, with readings of -11.8, -11.8 and -10.3mA
respectively. 5N 14 also marginally exceeded the specification limit of 20.0mA for IDD_H andDL_vil with
readings of 29.4 and 26.9mA respectively. All parts passed all other tests.

After the 50.0 kRad irvadiation, all parts fell below the specification limit for ISS_L, IS5_HSS vil, and [55_vih
with readings in the range of -11.2 to -16.5mA for all. All parts passed all other tests,

After the 100.0 kRad irradiation, SN12 was not tested at this level due to a connection failwe. OQnly SN 14 fell
below the specification limits for ISS_H,ISS_vil and ISS_vih with readings of —7.90, -6.17 and -9.66 wA
respectively. SN 14 also exceeded the specification limits for A_INL (10.51sk), A DDNL (x1.0lsb}, B INL

* The tenn Rads, as used in this document, means Rads {siliggn). All radiation levels cited are cumulative.

-y - . . . - - - - ' - - -
These are manufacturer’s pre-irradiation data specification limits. The manufacturer provided no posi-irradialion

limits at the time these tests were performed.
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(+0.51sk), and B_DNIL (£1.0lsh) with readings of 0.684. 2235, 0.80%5, and 2.285 Isb respecrively. All parts passed
all nsher tests.

After annealing the parts {or 168 hours at 25°C, the parls showed some recovery n several paramelers,  Most
parameters annealed to post 20 kRad levels: however. 3N 13 readings were slightly higher [or radiation sensilive
parameters.

After annealing the parls for 168 hours at 100°C, the parts showed no rebound effect. [n summary, the pans shuwed
little degradation upon irradialivn up te 100 kRads.

Table IV provides 4 summary ol the lest results with the mean and standard deviation values {or each parameter
after each irmadialion exposure and annegling step.

Any lurther details abuoal Whis evaluation an be vbtained upon request. If you have any questiung, please call me at
(3013 731-80854.

ADVISORY ON THE USE OF THI3 DOCUMENT

The mlurmation contained in this document las been developed solely for Lhe
purpust o providing general guidance Lo employees ol the Guddard Space
Flight Center {GSFC). This document may be distributed culside GEFC anly as
d courtesy te other government agencies and contractors. Any distribution of
this document, or application or use of the information contzined herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

(a} The information was developed for general guidance only and is subjeer
change at any time;

(h) The information was developed under unique GSFC labaratory condirions
thar may differ substantially from outside condirions;

{c) GBFC does not warrant the accuracy of the infarmation when applicd or
used under other than unigue GSFC Iabaratory conditions;

(d} The infarmation should not be construed as a representation of product
nerformance by either GSFC or the manufacturer;

(c) Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information,

(9]
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Figure 1. Radiation Bias Circuit for MX7847
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TABLE 1. Part lulurmation

Generic Part Number:
SMEXLITE Part Numnber
Charge Number:

Manufacturer:

Lot Date Code (LDC):

Quantity Tesled:

Serial Number of Control Sample:
Serial Mumbers of Radiation Sainples.
Parl Funclion:

Pari Technology;

Package Sivle;

Test Equipment:

Test Engineer:

MXT7847
MXTE47BR
EE77034
MAXIM

G707

5

10

11,12, 13, and 14
Dual, 12-Bi Mulliplying DAC's
Hybrid

24 Pin DIP

A0

A. Maji

The manutacturer for this parl guaranteed no radiation tolerance/hardness.
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TABRLE II. Radiation Schedute for MXT847

PP INITIAL CLECTRICAL MEASTUREMENTS o e e e

2325 KRAD IRRADIATION (GU62 KRADSHOURY i e srann e
.. 03/27:97

POST-2.5 KRAD ELECTRICAL MEASUREMENT ...,

31 3 KRAD IRRADIATION (0.062 KRADSHOLIRY Lo e e e e e
POST-3 KRAD FLECTRICAT MEASTIREMEN T L

A3 7.5 KRAD IRRADIATION (0.062 KRADSHOUR]) (it e
POST-T.3 KRAD ELECTRICAL MEASUREMENT ot e e

5 0D KRAD IRRADIATION (0.062 KRATISHOURTY o v aeenene
POST-10.0 KRAD ELECTRICAL MEASUREMENT L e e reeeeaees st

0} 15.0 KRAD [RERADIATION (0,125 KEADSIOUR) et et e
POST-15.0 KRAD ELECTRICAL MEASUREMENT ..o et e v

71200 KRAD IRRADIATION (0,125 KRADSHOUR) .. i)

POST-20.0 KRAD CLECTRICAL MCASURLMENT .,

$) 30.0 KRAD [RRADIATION (0.230 KRADSHOUR) o e
POST-30.0 KRAD ELECTRICAL MEASUREMENT Lo i e e

D300 KRAD IRRATHATION (3250 KRADSIOURY . s merenn

POST-30.0 KRAD ELECTRICAL MEASUREMENT ..o e e e s e
103 100.0 KRALY IRRADIATION (0.500 ERADSHOUR) .. oot i
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coreeenene DO TOIST
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POST-100.0 KRAD ELECTRICAL MEASUREMENT ooooosoo oo

113 168 HOUR ANNEALING @25°C
POST-168 1TQUR ANNEAL ELECTRICAL MEASUREMENT ..

12) 168 HOUR ANNEALING (@100°C
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ..

Effecrive Dose Rate = 100,000 RADS/29 DAY S=143.7 RADSAIOUR=0.040 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.
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Table HI. Electrical Characteristics of MX7847 /]

Test Spcee. Lim.
# Parameter Units Test Conditions /2 min Inay
1 [IDD L mA[Output Unloaded 20.¢
2 |ISSL mA]Output Unloaded 60 {
3 [IDD H mA[Qutgut Unloaded 200
4 (IS5 N mA[QOutput Unloaded -6.0
5 [IDD_vil mA[Qutput Unloaded T 30.0
G (IS5 _vil mA|Quiput Unloaded -6.0
7 |IDD_vih mA|Qutput Unlpaded 20.0
¥ IS5 _vib A | Quiput Unloaded -6.0)
9 |REFA_res k0 80 | 23.0
13 |REFB_res k(> 3.0 234
11 {R_match %a Y] 30
12-26 [Tih1 pA|Pigital inputs at 0V and Vp, 1.00
27-41 [Till uA|Digital inputs at 0V and Vi, -1.40
42-56 |Tih2 uA [Digital inpats at 0V and Vi, 1.0
57-Tt |Lik2 nA |Digital inputs at 0V and Vpp -1.00
72 [tparr 15v 3 % I8|Vpp = 15V £5%, Vagp=-10¥ | -0.01 | 0.01
73 |-psrr_15v /3 Y f8|¥gg — -15V £53%, Vggr = 10¥ -0.01 | 0.01
74 [tpsrr_12v /3 % f5|V o = 12V £5%, Veer = 8.9V | -0.01 | 0.0
75 |-pstr_I2v /3 Y fS|Vss=-12V 5%, Veer =80V | -0.01 | 0.01
76 |A_INT, /4 ish 05 | 05
77 |A_DNL /4 Isbizuuranieed monvlunic -1L.0 1.0
78 |B_INL /4 Ish 0.5 5
7% |B_DNL /M Ish{guaranteed monotanic -1 1.0

Motes,

I# These are the manufacturer’s non-irvadialed data sheel specilication limils, The manufacturer provided no pose-
irradiation limits at the time the tests were pertormed,

2t The following parameters apply to all tests vxcept where noted. Vpp = 11AV 0 163V, Vg = - 114V 10 —16.5V,
AGNDA = AGHNDB — DGND — UV, VR.EFA - VR.EFE = +10V, R[_ = sz, CL = IDOPF, T}\. = TMIN [k} TM,‘\,‘(-

3/ The units are % full scale.

4/ The units are least significant bit,
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